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Abstract

Introduction: Gallstone disease (GSD) is a common digestive disorder and is
often linked to metabolic problems. Dyslipidaemia, which includes high levels of
triglycerides, total cholesterol, and low-density lipoprotein (LDL), along with low
levels of high-density lipoprotein (HDL), may lead to excess cholesterol in bile and
result in gallstone formation. This study aimed to assess the relationship between
serum lipid profile and gallstone disease.
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E E Methods: This study is a quantitative observational analytical study. Non probability

convenience sampling method was used. Hospital-based case-control study was

conducted at the Pokhara Academy of Health Sciences starting in September 2024

to September 2025. A total of 438 participants were included, with 219 patients

E with gallstones (cases) and 219 individuals without gallstones (controls). Fasting

" blood samples were collected to measure serum total cholesterol, triglycerides,

LDL, and HDL levels at the time of admission. Data were analysed using SPSS version
20.0, and a P value of less than 0.05 was considered statistically significant.

a

DOI: 10.70250/mjpahs237

Results: Total number of male participants was 203 and female participants was
235. Among 219 case population, 80 (36.5%) were male and 139 (63.5%) were
female. Out of 219 control population 123 (56.2%) were male and 96 (43.8%) were
female. Total cholesterol, triglyceride and LDL among case were significantly higher
than control, with p value <0.001 whereas there was no significant difference in
HDL between case and control with p value = 0.265.
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dyslipidemia could be a factor leading to stone formation.
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20-30 years. As the obesity, associated with insulin resistance
and various metabolic syndromestend to rise, the prevalence

Introduction

Gallstone disease (GSD) known as cholelithiasis poses a
considerable burden on healthcare systems globally and stands
as one of the most prevalent disorders among patients seeking
emergency care in hospitals due to abdominal discomfort.! In
developed nations gallstone is one of the prevalent disease
wherease in developing nations where traditional diets are
consumed, it is least prevalent.? It is a common condition,
affecting between 10% -20% of the global population, and in
western world, the prevalence of gallstone ranges about 7.9%
in Men to 16.6% in Women. Among Asians, the prevalence
varies from approximately 3% to 15%. However, in Nepal
prevalence of gall stone disease ranges from 2.44% to 6.45%.3
The incidence of gallstone is found to be four times higher in
females than in males, with a high prevalence in the age group

of gallstone is also rising. Roughly one million new cases are
discovered every year.*

Cholesterol gallstones are more common in obese individuals,
with the risk being especially high for those with the higher
body mass index. Furthermore, the incidence of gallstones rises
with age.®

Gallstones are categorized into three types based on their
chemical composition: Cholesterol stones, Pigment stones, and
Mixed stones. Most gallstones consist of calcium carbonate,
cholesterol,calcium bilirubinate, or a combination of these
substances. When the liver secretes bile that is supersaturated
with cholesterol, leading to formation of cholesterol
crystallization and nidus within the gallbladder, the cholesterol
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gallstones are formed. This process is worsened by gallbladder
stasis and is often associated with factors such as high-calorie,
obesity and cholesterol-rich diets and certain medicines. Biliary
cholesterol secretion is increased by the dietary cholesterol in
gallstone patients.®

Approximately half of the patients with gallstones exhibit an
abnormal lipid profile.%” The association of high triglycerides
(TG) and low high-density lipoprotein (HDL) levels are most
consistently linked to gallstones, whereas association of total
cholesterol (TC) and low-density lipoprotein (LDL) are less
consistent with gallstone.®%° The etiology of gallstones is likely
multifactorial, involving metabolic factors, infections, and bile
stasis.’ Elevated serum TC, LDL cholesterol, triglyceride and
reduced HDL cholesterol levels appear to play significant roles
in the development of gallstones especially in females and on
the age-related changes in the chemical composition of gall
stone.??

Several studies have shown that there is an association
between gall stones and abnormal lipid profile, alternation in
lipid metabolism plays major role in the pathogenesis of gall
stone formation.®

The aim of this study is to analyse the serum lipid profile of
patients with cholelithiasis prior to surgical intervention, to
identify any significant lipid abnormalities associated with
the condition, and to provide insights that helps the high-risk
patients.

Methods

This study is a quantitative observational analytical study. Ethical
approval was obtained from Institutional Review committee of
Pokhara Academy of Health Sciences with reference number
54/081. Non probability convenience sampling method was
used. Sample size was obtained by Cochranes formula where
prevalence (p) was taken 0.15 from a study conducted by Joshi
et al, 5% margin of error (d) was used with confidence interval
of 95%. The calculated sample size was 196 in each group. For
better yield we took the sample size of 219 participants in each
group.

A case-control study conducted among 438 patients (219
patients in each group) in the Department of Surgery, Pokhara
Academy of Health Sciences from September 2024 to September
2025. Patients diagnosed as cholelithiasis after ultrasound or
CT scan were included in the study. The first 219 patients (ie.
case group) were with gallstone whereas the second (ie. control
group) were another 219 patients without gallstone. Fasting
blood samples were collected from admitted gall stone cases
to measure serum total cholesterol, triglycerides, LDL, and HDL
levels.Similarly, lipid profile of the patients who visited Surgical
OPD (without gall stones) was also noted after taking their
consent.

All the gallstone patients of age >18 years presented to the
Department of Surgery via outpatientor emergency setting
and willingly gave written informed consent were included.
Patients with common bile duct stones or suffering from biliary
malignancy or having an immunocompromised state, pregnant
women with gallstones, patients with comorbid conditions like
cardiac disease, renal failure, ascites or hypoproteinaemia and
patient with any abdominal mass having gall stone and patients
with history of any previous abdominal surgerywere excluded.

Following an overnight fasting 5mL of venous blood was
collected from each subject using serum separator tubes.
The level of serum TC, LDL-C, HDL-C and TG were analysed.
The collected data were stored in an electronic database
using Microsoft Excel. Statistical analyses were performed
using SPSS version 20.0 for Windows. Results were analysed
using appropriate statistical tests. Descriptive statistics were
calculated for all variables. For analytical statistics, Manwhitney
U test was applied to compare mean TC, LDL, HD and TG among
case and control. The level of significance was predetermined at
a P-value < 0.05 with a 95% Confidence Interval (Cl).

Results

Total number of male participants was 203 and female
participants was 235 Among 219 case population, 80 (36.5%)
were male and 139 (63.5%) were female. Out of 219 control
population 123 (56.2%) were male and 96 (43.8%) were female.
Highest population that participated was from age group 41
- 50 years (116 participants). Highest population of cases and
control were both from age group 41-50 years which was 67
(30.6%) and 49 (22.4%) respectively.

Table 1: Distribution of case and control according to gender
and age group category

n (%) n (%)
Gender Male (203) 80 (36.5) 123(56.2) <0.001
Female (235) 139 (63.5) 96 (43.8)
<30 (56) 16 (7.3) 40 (18.3)
31-40 (84) 47(21.5) 37(16.9) 0.003
Agegroup 41-50 (116) 67 (30.6) 49 (22.4) 0.001
51-60(105) 58 (26.5) 47 (21.5) 0.001
>60 (77) 31(14.2) 46(21.0) 0.111

Table 2 shows that the total cholesterol, triglyceride and LDL
among case and control were significantly high with p value
<0.001 whereas there was no significant difference in HDL
among case and control with p value = 0.265

Table 2: Comparison of lipid profile between case and control

Variables | siatsts | case | conrol | Puaue |

Total Mean 255.99 183.01 <0.001
Cholesterol  rank

Median 191.70 168.30

(IQR) (165.0-222.0)  (145.70-

188.40)

Min-max 66.10-301.73 88.80-317.60
Triglyceride Mean 247.94 191.06 <0.001

rank

Median 172.40 130.25

(1QR) (122.80- (90.40-187.00)

259.70)

Min-max 20.90-509.70 39.90-467.40
HDL Mean 212.76 226.24 0.265

rank

Median 43.80 45.60

(IQR) (38.13-51.60)  (37.00-53.00)

Min-max  18.13-79.40 13-73
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LDL Mean 251.27 187.73 <0.001
rank
Median 125.20 106.60
(1QR) (101.20- (86.10-128.10)
151.40)
Min-max  18-255.49 40.40-231.28

Mann Whitney U test; P value significant at <0.05

Table 3 shows that total cholesterol, triglyceride and LDL were
significantly different among male case and male control with
total cholesterol being significantly high among male cases (p
value > 0.001). whereas HDL showed no significant different
among male case and male control (p value = 0.538)

Table 3: Comparison of lipid profile between case and control in male category

Case (80) Control 123) Pualie

Total Cholesterol Mean rank 119.68
Median (IQR) 190.26
(165.65-220.60)
Min-max 66.10-290.90
Triglyceride Mean rank 112.51
Median (IQR) 183.10
(113.70-273.72)
Min-max 20.90-509.70
HDL Mean rank 98.85
Median (IQR) 41.75
(36.62-48.38)
Min-max 22-79
LDL Mean rank 116.84
Median (IQR) 125.05
(101.42-145.82)
Min-max 18-217

Mann Whitney U test; P value significant at <0.05

90.50

168
(145.70-193.90)

88.80-317.60
95.17

141.69
(99.20-209.60

39.90-427.20
104.05

43.50
(36.60-51.70)

20.60-71.90
92.35

106.50
(86.0-130.54)

40.40-231.28

0.001

0.040

0.538

0.004

Table 4: Comparison of lipid profile between case and control in female category

Voiables —satstes | casel13) Contro 99 TR

Total Cholesterol Mean rank 136.50 91.21 <0.001
Median (IQR) 192.20 168.95
(164.60-222.30 (145.97-186.72)
Min-max 104.80-301.73 97.70-233.80
Triglyceride Mean rank 137.35 89.98 <0.001
Median (IQR) 171.90 109.25
(124.0-251.18) (83.22-159.27)
Min-max 124-251.18 40.60-467.40
HDL Mean rank 111.08 128.02 0.060
Median (IQR) 44.30 48.20
(39.30-52.90) (40.92-54.37)
Min-max 18.3-79.4 13.40-73.90
LDL Mean rank 134.38 94.28 <0.001
Median (IQR) 125.20 107.70
(101.20-154.20) (87.02-124.00)
Min-max 54.20-255.49 40.70-170.30

Mann Whitney U test; P value significant at <0.05

Table 4 shows that the total cholesterol, triglyceride and LDL
among case and control were significantly high with p value
<0.001 in female case than in female control whereas there was
no significant difference in HDL among female case and female
control with p value = 0.06.

Discussion

In our study the mean age of case was 47.87+12.08 years and
control was 47.37+15.59 years which is similar to a study done
by Vaidehi et al where the mean age was 46.18+13.8 years and
Nayal et al where the mean age of the case was 48.6 + 11.5
years.'*1> Population of female case was higher in our study
(63.5%) than males which was similar to the findings in study
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done by Siva et al.*® The findings were similar to most of the
findings in many studies which suggested higher incidence of
cholelithiasis among females and growing age.

Pathophysiology of dyslipidaemias leading to gall stone
formation can be explained by 3 processes- a) cholesterol
supersaturation of bile, (b) reduced gall bladder motility and (c)
presence of kinetic, pro nucleating protein factors.?” Bile salts
that are produced in the liver and stored in gall bladder emulsify
dietary lipids into micelle. Hypersecretion of cholesterol leads
to supersaturation. During postprandial contraction of gall
bladder flushes microcrystals from gall bladder.’®*° Patient with
efficient emptying have higher risk of gall stone. Kinetic protein
factors influence microcrystal formation in supersaturated bile.
Mucin is an important crystallization promoting protein.?

Our study showed that the serum total cholesterol, triglceride
and LDL was significantly high among cases which justified
the findings obtained by Dwivdi et al. where the association
revealed that serum TC, TG and LDL increases in patients
with cholelithiasis as compared to healthy individuals.?* The
findings regarding TC, TG and LDL among female that revealed
the difference was highly significant ( p value > 0.001) was
also similar with the findings of Vaidehi et al where it was
significantly high ( p value >0.001) in both females of less than
40 years and females above 40 years.™ These finding could be
also justified by many other studies where it showed significant
relation between serum TC, TG and LDL with gallstone.

This study was conducted in a single centre, which may restrict
the general applicability of the findings. The composition of
gallstones was not analysed, and important confounding factors
such as dietary habits, lifestyle patterns, and components of
metabolic syndrome were not evaluated. The number of male
and female case and control couldn’t be matched. The study
also couldn’t match number of cases and controls in many ages
group category. In addition, the case-control design does not
establish a causal relationship, and multivariate analysis was
not performed to control for potential confounders.

Conclusion

The serum total cholesterol, triglyceride and LDL is higher
among patients with cholelithiasis than the controls however
the serum HDL among patients with cholelithiasis was not
significantly different than the controls.Higher triglycerides,
total cholesterol and LDL levels were commonly seen in
gallstone patients. This highlights that dyslipidemia can be an
important factor that can contribute to gallstone formation
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